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Aim: The clinical and epidemiological characteristics of chronic inflammatory demyelinating polyneuropathy
(CIDP) in an Italian population were assessed.
Subjects and methods: All subjects with a diagnosis of demyelinating neuropathy after 1990 in Piemonte and
Valle d’Aosta (4 334 225 inhabitants) were considered. The diagnosis of CIDP was based on the research
criteria of the American Academy of Neurology. 165 of 294 patients met the diagnostic criteria.
Results: The crude prevalence rate was 3.58/100 000 population (95% CI 3.02 to 4.20). At the prevalence
day, 76 (49.0%) cases had definite, 67 (43.2%) probable and 12 (7.7%) possible CIDP; disability was mild in
105 (67.7%) cases, moderate in 32 (20.6%) and severe in 18 (11.6%). The course was remitting–relapsing in
40 cases (25.8%), chronic progressive in 96 (61.9%) and monophasic in 19 (12.3%). Considering the 95
patients whose disorder presented in the period 1995–2001, the mean annual crude incidence rate was
0.36/100 000 population (95% CI 0.29 to 0.44), with a male to female ratio of 2.3:1. 14 cases were
affected by diabetes mellitus. In multivariate analysis, factors related to severe disability at the prevalence day
were: age.60 years; failure of immunomodulating therapies at the time of diagnosis; worse disability at
nadir; and chronic course.
Conclusion: Incidence and prevalence rates of CIDP in Italy were higher than those observed in most previous
studies. At the prevalence day, more than 80% of cases had a mild or moderate disability, indicating either a
good response to immunomodulating therapy or a tendency of CIDP to have a mild course in most cases.

C
hronic inflammatory demyelinating polyneuropathy
(CIDP) was identified as a separate disease entity,
different from Guillain–Barré syndrome (GBS), in

1975.1 In contrast with GBS, CIDP is a chronic, demyelinating,
mainly distal polyneuropathy, with clinical progression over
2 months, and marked responsiveness to steroids and immu-
nomodulating therapies.2 According to the Ad Hoc
Subcommittee of the American Academy of Neurology
(AHSAAN),3 the diagnosis of CIDP is based on the presence
of explicit clinical features, associated with a demyelinating
pattern at EMG, and may be confirmed by nerve biopsy. The
pathogenesis of CIDP is unknown, but immunomediated
inflammatory mechanisms have been postulated, with the
involvement of macrophages, T lymphocytes, cytokines, oxygen
reactive species and proteases.4–9 The epidemiological charac-
teristics of CIDP are still unclear as only very few studies have
been published.10–13

The aim of the study was to assess the clinical and
epidemiological characteristics of CIDP in a large population,
using a register methodology, and to compare the findings with
those of an epidemiological study on GBS performed in the
same area and with a similar case finding methodology.14

METHODS
Study area
The study was conducted in the Piemonte and Valle d’Aosta
regions in northern Italy. On the prevalence day, 31 December
2001, the total population was 4 334 225.

Case finding
Several concurrent sources were used for identifying patients
affected by chronic demyelinating neuropathies: (a) archives of
the 28 neurology departments of Piemonte and Valle d’Aosta
from 1 January 1990; these departments cover all neurology
departments in the area; (b) Regional Centralised Archive,

using the following International Classification of Diseases, 9th
revision, codes: 357.0 (acute infective polyneuritis), 357.8
(other polyneuritis, including chronic inflammatory demyeli-
nating polyneuritis) and 357.9 (other, not specified, polyneur-
itis); and (c) archives of the neurophysiology laboratories of the
two regions.

For all cases, a standardised record form was used, including
first and family name, demographic data, information related
to the disorder (symptom onset, antecedent events, exposure to
toxic substances, type of course, comorbidities, treatments) and
examinations performed, with particular attention to neuro-
physiological assessment, CSF examination and sural nerve
biopsy. We considered as antecedent events those potentially
related to the disorder and which occurred no more than
1 month before the onset of symptoms, as registered in the
clinical charts of the patients. Clinical status at nadir and at the
prevalence day was defined using the Modified Rankin Scale
(MRS)15: 0, asymptomatic; 1, non-disabling symptoms that do
not interfere with daily activities; 2, slight disability (unable to
carry out all activities, but still able to look after themselves); 3,
moderate disability (requiring assistance with some activities
but still able to walk without assistance); 4, moderate severe
disability (unable to walk without assistance); and 5, severe
disability (totally dependent, requiring constant care).
Electrodiagnostically, demyelination was defined according to
AHSAAN criteria3 (presence of any three of the following four
criteria: partial conduction block in at least one motor nerve;
reduced conduction velocity in at least two motor nerves;
prolonged distal latency in at least two motor nerves; absence of

Abbreviations: AHSAAN, Ad Hoc Subcommittee of the American
Academy of Neurology; CIDP, chronic inflammatory demyelinating
polyneuropathy; GBS, Guillain–Barré syndrome; MRS, Modified Rankin
Scale
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F waves or prolonged F wave latency in at least two motor
nerves).

Diagnosis confirmation and classification
The diagnosis of CIDP was based on the diagnostic criteria of
AHSAAN.3 The clinical records of each potential case were
examined by the Scientific Committee (see appendix) to verify
if they met the criteria. Axonal neuropathies, as well as toxic,
metabolic (with the exception of diabetes mellitus), hereditary,
vasculitic and paraneoplastic neuropathies were excluded.
Moreover, HIV associated neuropathies were also excluded, as
well as those with paraproteinaemias detected by immunoelec-
trophoresis of serum proteins. For all patients less than 20 years
of age, Charcot–Marie–Tooth type 1 and X linked dominant
Charcot–Marie–Tooth were excluded by genetic analysis.

According to AHSAAN criteria, cases were classified as
definite CIDP (fulfilling clinical, CSF, electrophysiological and
biopsy criteria), probable CIDP (fulfilling clinical, CSF and all
four electrophysiological criteria, but lacking nerve biopsy) and
possible CIDP (fulfilling clinical, CSF and at least three of the
four electrophysiological criteria, but lacking nerve biopsy).
Therefore, patients who, even in presence of a formal diagnosis
of CIDP, lacked enough clinical, neurophysiological, CSF and
nerve biopsy information to reach at least the possible CIDP
level, and those cases who did not have a demyelinating
neuropathy, were excluded.

Classification of CIDP clinical course
Clinical course was classified as follows12: monophasic CIDP,
when clinical criteria for CIDP where met and the disorder
remained stable or improved for at least 6 months, without
further relapses during follow-up; relapsing–remitting CIDP,

when at least two episodes of rapid worsening, demonstrable
symptomatically or through clinical examination and with or
without treatment, lasting more than 7 days, were observed
and following a period of stability or improvement of at least
4 weeks; chronic progressive CIDP, when the disorder wor-
sened steadily, showing no improvement with or without
treatment up to the time of observation.

Statistical methods
We calculated 95% confidence intervals (CI) assuming a
Poisson distribution.16 Age and gender standardisation of
incidence and prevalence rates was performed using the direct
method on the Italian 2001 census population. The Student’s t
test was used to compare means. Other comparisons were
performed with Fisher’s exact test. All test were two tailed. A p
value ,0.05 was considered significant. Factors related to long
term prognosis were analysed using a forward stepwise
multivariate logistic regression, considering as the outcome
measure MRS and analysing all possible interactions between
putative prognostic factors. Data were processed using the SAS
statistical package (v 8.2).

RESULTS
We identified a total of 294 patients with a diagnosis of CIDP or
idiopathic demyelinating neuropathy. Of these, 165 (53 women
and 112 men) met the AHSAAN diagnostic criteria. Of these
patients, 155 (50 women and 105 men) were alive at the
prevalence day. A flowchart of the diagnostic process is shown
in fig 1. Reasons for exclusion of the other 129 patients were:
absence of enough information to reach a diagnosis of possible
CIDP (n = 86); presence of paraproteinaemia (n = 29); presence
of malignancies (n = 12); and HIV associated neuropathy
(n = 2). Mean age at onset was 59.6 (SD 14.8) years (range
4–93), with no significant differences between the sexes (men
58.8 (SD 15.2), women 61.8 (SD 14) years). Mean duration of
follow-up was 7.3 years (SD 4.3; median 6.5; range 2–18).

Prevalence rate
The crude prevalence rate of CIDP in Piemonte and Valle
d’Aosta was 3.58/100 000 population (95% CI 3.02 to 4.20) and
the standardised prevalence rate was 3.41/100 000 population
(95% CI 2.92 to 3.98). Gender specific prevalence rates were
5.02/100 000 (95% CI 4.13 to 6.10) for men and 2.23/100 000
(95% CI 1.65 to 2.94) for women (p,0.001) (table 1). Age
specific prevalence rates increased up to a peak in the 70–79
decade in women, whereas in men, prevalence rates progres-
sively increased up to the 80+ age group (fig 2).

Incidence rate
Considering the 95 patients whose disorder presented in the
1995–2001 period, the mean annual crude incidence rate was
0.36/100 000 population (95% CI 0.29 to 0.44) and was higher
among men (0.51 (95% CI 0.39 to 0.65)) than among women
(0.22 (95% CI 0.15 to 0.31)) (p,0.0001). The mean annual

Figure 1 Flowchart of case finding. See text for details on cases who did
not meet the diagnostic criteria. AHSAAN, Ad Hoc Subcommittee of the
American Academy of Neurology; CIDP, chronic inflammatory
demyelinating polyneuropathy.

Table 1 Crude prevalence rates (per 100 000 population) by age group and gender

Age group (y)

Women Men Total

n Rates (95% CI) n Rates (95% CI) Rates (95% CI)

0–19 1 0.30 (0.01–1.67) 4 0.82 (0.27–1.91) 0.57 (0.22–1.24)
20–39 2 0.34 (0.04–1.23) 3 0.54 (0.15–1.38) 0.43 (0.16–0.94)
40–59 11 1.89 (0.94–3.38) 24 4.20 (2.93–5.80) 2.99 (2.19–3.98)
60–79 30 5.58 (3.77–7.98) 61 14.04 (11.31–17.27) 9.45 (7.88–11.25)

80> 6 4.03 (1.48–8.79) 13 19.24 (11.58–30,01) 8.78 (5.68–13.00)
Overall 50 2.23 105 5.02 3.58
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standardised incidence rate was 0.34/100 000 population (95%
CI 0.28 to 0.42).

Clinical characteristics
At the prevalence day, 76 cases (49.0%) had definite CIDP, 67
probable CIDP (43.2%) and 12 possible CIDP (7.7%). In 40 cases
(25.8%), the course was remitting–relapsing, in 96 (61.9%)
chronic progressive and in 19 (12.3%) monophasic (table 2).
There was no significant relationship between the type of
course and age, gender or presence of preceding events,
although remitting–relapsing cases had an age of onset slightly
earlier than other types (data not shown). Only nine (5.8%)
subjects had signs of involvement of the cranial nerves. Twenty
(12.9%) patients had involvement of the autonomic nervous
system; the most common dysfunctions were orthostatic
hypotension, sphincter disturbances and cardiac arrhythmias.
Only 15 (9.7%) cases referred antecedent events within
1 month before the onset of CIDP (eight pharyngolaryngitis,
seven influenza). Fourteen cases (9.0%) were also affected by
diabetes mellitus.

At nadir, 77 patients (49.6%) had an MRS score of 1 or 2
(mild disability), 65 (41.9%) a score of 3 (moderate disability)

and 12 (8.5%) a score of 4 or 5 (severe disability). At the
prevalence day, 105 cases (67.7%) had a mild disability, 32
(20.6%) a moderate disability and 18 (11.6%) a severe
disability. In multivariate analysis, factors related to severe
disability at the prevalence day were: age.60 years
(p = 0.0003); failure of immunomodulating therapies at the
time of diagnosis (ie, none or only 1 point improvement in
MRS) (p = 0.002); disability at nadir (p = 0.008); and a chronic
course (p = 0.02).

DISCUSSION
Assessment of the epidemiological characteristics of CIDP has
various methodological problems: (1) as CIDP is a relatively
rare disorder, it is necessary to evaluate large populations to
obtain an adequate number of patients; (2) there is no
diagnostic gold standard, and existing diagnostic criteria are
relatively complex, not widely accepted and have never formally
been validated; (3) the clinical boundaries of the disorder are
not clear as several comorbidities are described whose
pathogenetic significance is unclear (ie, diabetes mellitus,
monoclonal gammopathy of undetermined significance, active
chronic hepatitis, etc). These aspects may account for the large
differences found in the published studies, concerning the
prevalence rate and also the clinical characteristics of the
disorder. Moreover, even though all available epidemiological
studies have used AHSAAN diagnostic criteria, application of
these criteria showed wide differences; for example, in one
study patients who did not meet the EMG criteria for
demyelinating neuropathy were included if they had a ‘‘positive
opinion of an expert neurologist or neurophysiologist’’.12

The prevalence rates reported in the various studies are
compared in table 3. We could not standardise the prevalence
rates to a common reference population as all studies but one
did not report in detail the age and gender distributions of the
study population. The prevalence rate in Piemonte and Valle
d’Aosta was higher than those found by most studies,10–12 but
lower than that reported in the study from Northern Norway.13

The mean annual incidence rate found in Piemonte and Valle
d’Aosta was more than twofold that reported in New South
Wales11 (0.15 vs 0.36/100 000 population). Interestingly, the
incidence rate of CIDP in Piemonte and Valle d’Aosta was about
a quarter of that found in the same area for GBS in the 2 year
period 1995–1996 (1.36/100 000 population/year).14

In our series, the prevalence rate increased in the 70–79 year
age group in women, similar to the Australian study,11 whereas
a progressive increase up to the 80+ year age group was
observed among men. The higher frequency of CIDP in the
elderly has no satisfactory explanation.

In all epidemiological studies,10–13 and in clinical series,17 18

CIDP was found to be more frequent among men, similar to
that observed in other dysimmune neuropathies, such as GBS
and motor neuropathy with multiple conduction blocks.19 The
cause of this finding remains unclear, in particular when
considering the higher incidence of immune related disorders

Figure 2 Crude prevalence rates (per 100 000 population) of chronic
inflammatory demyelinating polyneuropathy in Piemonte and Valle
d’Aosta by age and gender.

Table 2 Frequency of types of clinical course of chronic
inflammatory demyelinating polyneuropathy

Study area
Remitting–
relapsing (%)

Monophasic
(%)

Chronic
(%)

New South Wales11 51 – 49*
SE England12� 43 13 37
Vest-Agder, Norway13 33 6 61
Piemonte, Italy 26 12 62

*Includes all non-remitting–relapsing forms.
�7% of cases were classified as relapsing Guillain–Barré syndrome.

Table 3 Crude prevalence rates for chronic inflammatory demyelinating polyneuropathy:
comparison of the literature

Study area (ref) Population
Prevalence rate
(M+W) (95% CI)

Prevalence rate
(M) (95% CI)

Prevalence rate
(W) (95% CI)

Mean age
at onset (y)

Japan 614 725 0.8 (0.3–1.9) 1.4 (0.4–3.6) 0.3 (0.01–1.7) NS
New South Wales, Australia 5 995 544 1.9 (1.5–2.2) 2.2 (1.7–2.8) 1.6 (1.2–2.1) 53.5
SE England 3 717 638 1.2 (0.9–1.7) NR NR 54.4
Vest-Agder, Norway 155 464 7.7 (3.2–12.2) 14.7 (7.3–26.4) 5.0 (1.4–12.8) 48
Piemonte, Italy 4 334 225 3.6 (3.0–4.2) 5.0 (4.1–6.1) 2.2 (1.7–2.9) 59.6

M, men; NR, not reported; W, women.
Prevalence rates are per 100 000 population.
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of the central nervous system in women, such as multiple
sclerosis.

Chronic forms were the most common in our series and in
the Norwegian study whereas remitting–relapsing forms were
more common in the Australian and English studies.11–13 In
general, in referral series, remitting–relapsing cases are more
common. These differences may reflect either the diverse
duration of follow-up or a possible shift of patients from one
type of course to another. Moreover, it is likely that in clinical
referral series, there is selection bias of patients more
responsive to therapy (ie, patients with a remitting–relapsing
course). However, in all epidemiological series, monophasic
CIDP accounted for approximately 10% of cases. We did not
find any significant difference in age of onset according to the
type of course; therefore, we cannot confirm the younger age of
onset of CIDP with a relapsing course reported in clinical
series.20

The frequency of autonomic dysfunction in our series was
12.9%, and higher among patients with more serious CIDP: 7/11
patients (64%) with a score of 4 or 5 on the Rankin Scale had
signs of autonomic dysfunction. Autonomic involvement was
less frequent in CIPD than in GBS in the same area (22.5%).14

At the prevalence day, the majority of cases had only a mild
disability, indicating that most cases had a positive response to
therapy or a mild disease course; the rate of patients with severe
disability in our study (8.5%) was similar to that reported in a
study on 38 cases followed-up for 5 years in Japan (13%).21 In
the present series, a higher residual disability was related to an
older age at onset, a reduced response to therapy at the time of
diagnosis, a higher disability score at nadir and a chronic course
of the disease. Because of the retrospective design of the study,
we could not compare the various therapies performed in our
population of patients (intravenous immune globulin, plasma
exchange or corticosteroids). In other studies, a worse course of
CIDP was related to a chronic onset (progression over more
than 8 weeks)22 and to asymmetrical symptoms and demyeli-
nation in the intermediate nerve segments.21

In conclusion, the use of a population based register allowed
us to evaluate the prevalence and incidence of CIDP in a
defined area. CIDP in Piemonte and Valle d’Aosta showed an
incidence rate that was about a quarter of that observed for
GBS in the same area. However, both disorders had a higher
frequency among men and older subjects. The response to
therapy was generally good, and residual disability was mild in
most cases. The response to immune therapy at the time of
diagnosis was, together with age, the major prognostic factor.
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Dorsal intramedullary tuberculoma

A
35-year-old male presented with lower
back pain, progressive weakness of the
ankles, loss of pain, temperature and

touch sensation on the medial aspect of the
legs, dorsum of the foot and soles, and urinary
urgency, frequency and urge incontinence.
Ankle dorsiflexors and plantar flexors showed
grade 4/5 power with only minimal weakness
of knee extension. Bilateral ankle jerks were
diminished. Bilateral L3–S1 dermatomes
showed 50–70% sensory loss to pain, tempera-
ture and touch. The Mantoux test was
positive. No chest symptoms or signs were
present. CSF examination revealed mild lym-
phocytosis (20 cells/mm3), elevated proteins
(110 mg/dl) and low glucose (40 mg/dl with a
blood glucose of 140 mg/dl). CSF Gram stain
and bacterial culture were negative.

MRI of the spine showed an intramedullary
conglomerate of cystic lesions at the T11–12
vertebral level (fig 1). Acid fast stain of CSF
was negative but CSF culture for Mycobacterium
tuberculosis was positive. CSF–PCR for tuber-
culosis was positive (fig 2). Chest radiographs
were normal. Following a diagnosis of spinal
tuberculosis (intramedullary tuberculoma),
the patient was started on antituberculosis
chemotherapy along with oral corticosteroids.
Isoniazid, rifampicin, ethambutol and pyrazi-
namide were given for the first 3 months
followed by isoniazid and rifampicin for
5 months. Corticosteroids were given for
6 weeks and gradually stopped. The patient
started showing improvement following
2 weeks of initiation of therapy with contin-
ued improvement during the course of treat-
ment and was completely asymptomatic after
the full course of treatment. Follow-up MRI
could not be done because of unwillingness of
the patient who is being followed-up clinically

and there is no recurrence of symptoms after 6 months of completion of therapy.
Intramedullary tuberculomas, although well known, are an uncommon occurrence.1 2 They have

a typical appearance of ‘‘ring enhancing lesions’’ on MRI and the differential diagnosis includes
neoplastic, demyelinating, vascular, inflammatory and other granulomatous lesions.3 In our case,
CSF culture for Mycobacterium tuberculosis and PCR confirmed the diagnosis along with the typical
MRI appearance of the lesion.
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Figure 1 MRI of the spine showing a well defined intramedullary conglomerate of cystic lesions at the
T11–12 vertebral level. Perilesional and cord oedema extending up to the T7 vertebral level upwards
and till conus downwards, and hypointense cyst wall (arrow) are seen on the T2 weighted image (A,
sagittal section). On gadolinium enhanced images (B, post gadolinium T1 weighted sagittal; C, post
gadolinium T1 weighted coronal; D, post gadolinium T1 weighted axial), conglomerate ring
enhancement of the lesion was seen.

Figure 2 CSF PCR showing a characteristic
240 bp band, indicative of the MPT gene of
Mycobacterium tuberculosis.
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